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Abstract
Background: Patient and public involvement for co-creation is increasingly recognized as a valuable strategy to
develop healthcare research targeting patients’ real needs. However, its practical implementation is not as advanced
and unanimously accepted as it could be, due to cultural differences and complexities of managing healthcare
programs and clinical studies, especially in the rare disease field.
Main body: The European Neuromuscular Centre, a European foundation of patient organizations, involved its key
stakeholders in a special workshop to investigate the position of the neuromuscular patient community with respect to
healthcare and medical research to identify and address gaps and bottlenecks. The workshop took place in Milan (Italy)
on January 19–20, 2018, involving 45 participants who were mainly representatives of the patient community, but also
included experts from clinical centers, industry and regulatory bodies. In order to provide practical examples and
constructive suggestions, specific topics were identified upfront. The first set of issues concerned the quality of life at
specific phases of a patient’s life, such as at the time of diagnosis or during pediatric to adult transition, and patient
involvement in medical research on activities in daily living including patient reported outcome measures. The second
set of issues concerned the involvement of patients in the management of clinical research tools, such as registries and
biobanks, and their participation in study design or marketing authorization processes. Introductory presentations were
followed by parallel working group sessions, to gain constructive contributions from all participants. The concept of
shared decision making was used to ensure, in discussions, a partnership-based identification of the wishes and needs
of all stakeholders involved, and the “ladder of participation” tool served as a model to evaluate the actual and the
desired level of patients’ involvement in all topics addressed. A general consensus on the outcome of the meeting was
collected during the final plenary session.
This paper reports the outcome of the workshop and the specific suggestions derived from the analysis of the first set
of topics, related to quality of life. The outcomes of the second set of topics are reported elsewhere and are only briefly
summarized herein for the sake of completeness.
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Conclusions: The neuromuscular community proved to be very active and engaged at different levels in the healthcare
initiatives of interest. The workshop participants critically discussed several topics, providing practical examples where
different stakeholders could play a role in making a change and bridging gaps. Overall, they indicated the need for
education of all stakeholders for better communication, where everyone should become an ambassador to promote real
change. Support should also come from institutions and healthcare bodies both at structural and economic level.
Keywords: Healthcare, Patient engagement, Patient involvement, Neuromuscular diseases, Co-creation
Background
The European policy concepts of “open science”, “co-cre-
ation”, and “responsible research and innovation” define
new approaches in the processes of strategic research &
development and decision making in which all involved
stakeholders, including citizens, contribute to reach conclu-
sions that apply to a broader range of expectations [1]. In
practice, it means it is pivotal for science to reach out to
stakeholders and engage with them in order to speed up
innovation and knowledge to increase the wellbeing of citi-
zens and patients. Co-creation means collaborative gener-
ation of knowledge, which in health research relates to the
active involvement of patients in experience-based study
design of patient-centered health services, research out-
comes and clinical investigations [2–4]. The need to engage
patients has been solicited at several levels, from setting
political and research agendas to building networks to
share their experiential knowledge and perspective with ac-
ademics, clinicians and industry [5–7]. Despite the fact that
much has been conceptualized about patient participation
(and there is growing evidence of its implementation),
much still needs to be done to consolidate practice, explore
models of participation and provide clear evidence of its
benefits and value [4, 8]. For patients and Patient Organiza-
tions (POs) this is a time to discuss if and when they want
to participate and how they can contribute to a co-creation
process for better-tailored medical interventions.
In the neuromuscular disease (NMD) field, these ap-
proaches have long been embraced and supported by the
European Neuromuscular Centre (ENMC) [9], a European
foundation of empowered NMD POs, whose mission is to
promote research and improve quality of life (QoL) of
people with NMD. Through the sponsorship of highly fo-
cused workshops, the ENMC encourages and facilitates
communication and collaboration in the NMD field by pro-
moting interaction among experts (researchers, clinicians,
other healthcare professionals, regulators, etc.), including
patient representatives [10, 11]. In 2018, the ENMC cele-
brated its 25th anniversary of activity by engaging its main
stakeholders in a special workshop to understand how the
NMD patient community impacts upon the healthcare and
science co-creation scenario. The workshop took place in
Milan (Italy) on January 19–20, 2018 and involved 45
participants from 15 countries, including representatives of
POs, clinical researchers, industry and regulatory
authorities.
The “Shared Decision Making” (SDM) concept [12–
14] and the “participation ladder” model [15, 16] were
used as working tools to set the stage for discussion
about the position of patients affected by NMDs with re-
spect to their active participation in healthcare and re-
search initiatives.
Why promote SDM?
SDM has been defined as: “an approach where clinicians
and patients share the best available evidence when
faced with the task of making decisions, and where pa-
tients are supported to consider options, to achieve in-
formed preferences” [13].
In practice SDM implies effective communication be-
tween health professionals and their patients about the
options of prevention, screening, diagnostic tests and
available treatments for their disease, including the
choice of not intervening. Through a structured dia-
logue, medical doctors promote patients’ knowledge of
the existing opportunities and a correct perception of
benefits versus risks. Moreover, they work towards un-
derstanding values and preferences of patients and their
families with respect to the available options, taking into
consideration barriers and facilitators that influence their
practical implementation. Joint decisions derived from
better-informed patients lead to reassurance and confi-
dence regarding the choices made and makes patients
more confident about their treatment options, ultimately
leading to better compliance. Saving money is not a pri-
mary objective, but this can nonetheless be one of its
consequences. SDM is particularly relevant when uncer-
tainty is high, i.e. when all the available options have
drawbacks or when no evidence is available of what the
best option might be [13, 14, 17].
The ladder of participation – real involvement or
tokenism?
The concept of a ladder of participation model goes
back to 1969, when Sherry Arnstein proposed it to dis-
cuss the extent of citizens’ power in determining the end
product [15]. She envisaged three broad levels, ranging
from non-participation, tokenism, to real power and full
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control, with different degrees, or rungs, for each of
these categories. This concept has been used to investigate
the level of engagement and type of role of patients and cit-
izens play in healthcare decision making [18, 19]. Moving
beyond the classical, normative structure suggested by Arn-
stein, Tritter and McCallum [16] argued that when health
issues are concerned, the ultimate goal of patients is not
necessarily to reach full power and control, as it is “the
process rather than the outcome that has the greatest po-
tential for changing organizational culture”. In other words,
they suggested that all the different levels of participation in
the higher part of the ladder are relevant. In fact, gaining
full power of the governance aspect is not always the target,
since decision making in health research may derive from
the harmonization of different viewpoints from different
stakeholders. The role of patients’ may vary depending on
the context, their competences and the resources available.
Studies from Abma and collaborators have shown the var-
iety of roles and conditions under which patients or their
representatives have been able to effectively contribute to
research practices [20]. It must be born in mind that part-
nering with patients and families for collaborative projects
should be seen as a means to improve healthcare, and par-
ticipation is not the ultimate goal per se [4].
Aligned with these views, in this workshop we wanted
to investigate the experience of the NMD community re-
garding patient – clinician partnerships for both health-
care delivery and research. In particular, we wanted to
understand where and to what extent patients can play
an active role in these processes, and also to understand
what they hope to gain through their involvement.
Therefore, we adopted the model as in de Wit [19],
which considers different levels of involvement.
The lowest, non-participation level is limited to when the
information given to the patient by the professional is about
decisions that have already been made. The level of sym-
bolic consultation is reached when the patient’s advisory
role is requested only after or at the end of the decision
process, thereby limiting the possible influence of the pa-
tient on the process. At ‘the collaboration level’, patients
provide information on their condition and medical needs
and give advice to clinicians. This role as partners in the
process of production of knowledge and co-creation of new
health research models and tools involves, for instance, pro-
viding input about the development of new functional out-
come measures, or into studies targeting activities of daily
living, or on the design of technological devices. When the
‘control’ level is reached, patients take the initiative and
hold varying degrees of power depending upon their rela-
tive contribution and ownership of the process (Fig. 1).
The ENMC workshop
The SDM model and the participation ladder were used
as tools to operationalize participation of the different
stakeholders attending the meeting. The main objectives
of the workshop were: i) to analyze the current state of
play of patient involvement in the NMD field with regard
to the topics selected; ii) to identify critical issues and
types of intervention; and iii) to identify priority issues
from all stakeholders that need to be addressed in practice
and how this should be achieved.
The discussion focused upon 6 specific topics related to
patient participation in healthcare delivery: topic 1; psy-
chosocial support for families undergoing medical diagno-
sis and/or prenatal and predictive genetic testing; topic 2;
transition from childhood to adulthood; and topic 3; the
impact of patient participation in all aspects of medical re-
search (such as QoL, patient-reported outcome measures
(PROMs), other outcomes and interventions); topic 4;
registries and biobanks; topic 5; design and implementa-
tion of clinical trials; and topic 6; interaction with regula-
tory authorities. Successful examples including individual
patient reports were illustrated during plenary sessions,
Fig. 1 Levels of patient involvement along the participation ladder
(A. Ambrosini; modified from [19])
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followed by structured group feedback, which engaged all
participants to assess critical issues, share their experience,
and provide practical inputs.
The content of this paper reflects the outcome of work-
shop topics 1–3 and, in particular, it focuses on the QoL-
related healthcare session (topics 1 to 3). This includes the
specific needs identified and priority areas for implementa-
tion including: where and how patient involvement could
make a difference and how this might best be achieved. The
outcomes of topics 4–6 are reported elsewhere and for this
reason will only be briefly mentioned [21].
Methods
Contents and structure of the workshop
The content of this workshop was set up by the Executive
Committee of the ENMC together with its Research Dir-
ector. The identification of the two working models, SDM
and participation ladder, was based on extensive preliminary
review of the literature regarding patient engagement. The
choice of the six topics that were investigated derived from
ENMC members’ knowledge of the field, strategic analysis
of the outcomes of ENMC sponsored workshops, evaluation
of the broad international NMD network activities, and con-
sultation with the ENMC Research Committee members.
The workshop structure consisted of plenary lectures,
aimed at setting the groundwork for the discussion,
followed by parallel working groups that involved all par-
ticipants in the discussion on the specific topics (Fig. 2).
In order to provide the audience with the instruments
to be used during the discussion, Guus Schrijvers intro-
duced the SDM concept and Ingeborg Meijer illustrated
the ladder of participation model. She also provided the
participants with operational instructions about the
workshop.
Session 1, “SDM in Quality of Life and psychosocial
support”, consisted of three plenary presentations focused
on topics 1 (genetic screening and diagnosis), 2 (transition
from childhood to adulthood), and 3 (impact of medical
research in QoL, aimed at providing: evidence-based ex-
amples of effectiveness of patient involvement in health-
care, practical elements and ‘real life’ experience of the
benefits of being engaged.
Session 2, “SDM in clinical research and trial design”
was introduced by the ENMC Research Director, George
Padberg, who adopted the principles of SDM and patient
involvement in research to investigate their possible
roles in the critical scenario represented by the imple-
mentation of personalized medicine in the NMD field,
and its consequences for the future. Three plenary
presentations followed, targeting topics 4 (registries and
biobanks), 5 (clinical trials), and 6 (regulatory and con-
senting processes).
After each session of talks, all participants were divided
into three parallel discussion groups, each addressing one
of the topics.
During Session 3, the outcomes of the six working
groups were presented in a plenary session and discussed
with the whole workshop, and a consensus on the key
messages was reached among all participants.
In order to make the results of the workshop easier to
follow, a brief highlight of each specific topic of Session
1 is reported, followed by the outcome of the respective
working group.
Terminology
The terminology used in this paper refers to the Na-
tional Institute for Health Research (UK) definitions
[22] namely:
Fig. 2 Structure of the workshop’s working groups
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a) patient and public involvement is the development
of partnerships between patients, carers or other
members of public and researchers. Such partnerships
are made in order to influence what research is done,
how, and what happens to the results;
b) patient and public engagement is the sharing of
information and knowledge about research by
professionals, such as during open days, science
festivals or through newspapers or other media;
c) patient and public participation is the recruitment
of patients or others to take part in clinical trials or
other research studies.
This terminology is adopted irrespective of the partici-
pation ladder connotations and is meant to unambigu-
ously define the type of contribution by patients in their
partnership with professionals for medical research.
Results
Session 1 - SDM in quality of life in NMDs: psychosocial
support
Health-related QoL is a broad concept that defines the
perceived quality of an individual’s daily life from differ-
ent perspectives, which refer to physical, emotional and
social aspects, according to the original World Health
Organization definition [23]. Specific instruments have
been developed to assess patients’ well-being or lack
thereof, such as PROMs and QoL surveys. In general,
these tools are meant to capture directly from patients
the impact on their daily life of the disease and, where
applicable, of a treatment or a technological device. The
definition and implementation of these instruments is
based on the fruitful collaboration among various stake-
holders (patients, clinicians, biomedical engineers, etc.).
At the workshop, participants discussed how to promote
better QoL in people living with a NMD condition,
examining ethical and psychological issues related to sig-
nificant phases in their lives, from the diagnostic process
to the transition from childhood to adolescence and
adulthood, how to contribute to the development of
PROMs and clinical studies targeting daily life issues.
Emphasis was put on the contribution of patients in de-
fining research priorities, as well as any related chal-
lenges and how they might be overcome.
Topic 1: SDM in helping patients and families go through
genetic testing (prenatal and predictive) and/or diagnosis
Introductory talk 1 – knowledge is power Topic 1
was introduced by Aad Tibben. He presented a summary
of the positive experience of the European Huntington’s
disease (HD) network (EHDN) [24] to highlight the im-
portance of the synergy among people affected by a rare
disease and their relatives, clinicians and researchers and
the need for them to work together to advance research
and improve quality of care. In particular, he addressed
the psychological needs related to diagnosis and/or pre-
dictive testing for HD, two clinical services with different
purposes that bring very different ethical issues. Aad
Tibben demonstrated how the excellent interaction that
occurs within the EHDN allowed them to develop im-
portant recommendations for genetic counselling within
families [25, 26]. While presenting data on this experi-
ence, Tibben discussed several aspects related to the psy-
chological burden of affected people and their relatives
that may also apply to other serious rare genetic dis-
eases, including many NMDs, and indicated how good
practice of SDM is important to give patients and their
families the skills to deal with these difficult issues.
He cited the philosophical motto “Knowledge is power”,
adapting it to the current field of genetics, which has seen
tremendous technological advances in recent years. Easy
access to the world-wide web and social media has en-
abled people to gain detailed information about their spe-
cific condition when available. Thus, mutual dependency
of all stakeholders and SDM are essential to make this in-
formation powerful and fruitful. Diagnostic or predictive
testing together with good SDM allow for the promotion
of patient autonomy, individually tailored decision-
making, environmental mastery, and ultimately improve-
ment of QoL. Tibben pointed out that this is the future of
medicine and it requires adaptation of all stakeholders in-
volved, to better define concepts on SDM, improvement
of stakeholders’ discourse, definition of responsibilities
and boundaries, formalization of arrangements and struc-
tures, and legal and ethical considerations.
Panel discussion This working group acknowledged
that, indeed, several of the issues and hurdles described
by Aad Tibben are also common experience within the
NMD community, including genetic diagnosis of an af-
fected person and predictive testing in siblings or other
relatives. Many NMDs are congenital in onset and affect
primarily children and the group discussed if or when it
would be the best time to test a younger sibling who
might be either unaffected or pre-symptomatic when no
therapeutic options are available. This scenario is start-
ing to change for Duchenne muscular dystrophy (DMD)
and spinal muscular atrophy (SMA) where therapeutic
options are now available [27–29]. These developments
call for a change in medical practice to identify pre-
symptomatic children and, in particular, to initiate pro-
grams for neonatal screening. Indeed new care guide-
lines developed by specialists with the PO support have
been released [30–33]. The POs emphasized the import-
ance of families knowing their specific DNA mutation
and for them to receive guidance on the best medical
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options for their QoL through a well-structured SDM
process.
From these observations, the panel concluded there is
a strong need to create awareness and effective commu-
nication between doctors and patients/parents, and to
identify specific roles and competencies on both sides
(Table 1A).
As a starting point, the group also identified specific
action points including:
– Setting up a diagnosis/screening group involving
experts and the disease-specific POs to address op-
portunities, hurdles and ethical issues related to the
different options and time points of genetic testing
and prenatal/neonatal screening programs.
– Develop a proactive approach to upcoming
therapeutic options, and take actions according to
the opportunities ahead.
– Promote awareness about the requisites for
predictive testing and launch surveys in the patient
population to investigate best practices, identify “do’s
and don’ts” and specific wishes of disease groups.
– Proactively seek applications to the ENMC for
workshops around these suggestions.
The panel argued that mutual support between pa-
tients/families and clinicians is essential to succeed in
improving genetic testing procedures and counselling. In
particular, POs may contribute to this process by creat-
ing awareness and establishing support groups, while
doctors can support a peer-to-peer mentoring (i.e. to fa-
cilitate discussion on the impact of decisions that may
differentially affect QoL). POs recognized their responsi-
bility in promoting change and were persuaded that if
patients change, doctors will follow.
Topic 2: SDM in transition from child to adolescent, to adult
patient
Introductory talk – growing in SDM Ros Quinlivan
discussed how to prepare young people for SDM,
through a process that needs change from a paternalistic
approach for young children to a shared approach for
adolescents and finally to informed SDM for older teen-
agers. She reported the experience of the MDStarNet
with boys and young men with DMD [34]. The new
population of young adults with DMD is healthier than
before and thus there are new issues and expectations
arising. Young adults with DMD are more independent
and do not want to be considered different from their
peers. However, they may not always necessarily under-
stand their condition and the importance of health
screening and in some cases may be less aware that they
have a life-limiting condition. This can result in a high
rate of non-attendance for routine follow-up appoint-
ments, sleep studies and cardiac examinations at the
care centers. In addition, young patients may be unaware
that they can make choices regarding future healthcare
planning [35].
Teenage healthcare behaviours impact on outcomes
and, in general, a greater rate of risky behaviours are re-
ported in young people with chronic conditions [36–39].
Quinlivan examined the types of support young people
need to make decisions. In her experience, these include:
i) information: young people can make informed choices
only by understanding their condition and the options
available to them; ii) autonomy, which needs to be guar-
anteed to involve them in SDM; iii) coaching and men-
torship; iv) support - teenagers need support and
guidance from parents, professionals and peers, other-
wise they will be anxious and afraid to be involved in
SDM.
She illustrated how, with support from the PO Muscu-
lar Dystrophy UK and a clinical psychologist, patients at-
tending her service at The National hospital for
Neurology and Neurosurgery were given structured peer
support to grow their self-confidence in taking over their
own decision making. This included: the development of
a hospital-wide young persons’ (YP) steering committee
to improve services, with representation from young
people on the committee, a YP peer support group facili-
tated by a clinical psychologist; information specific for
YP, and an information day on practical issues such as
applying for university; getting a driving licence and liv-
ing independently and working with a disability [40].
Transition should start early, from about 12 years of age
with a key worker and clear goal setting together with
aspirations for the future. They need knowledge so that
they can learn how to manage their own medical needs,
such as being able to recall their medication and doses
or understanding what each medication is for. In es-
sence, to prepare young people with NMD for SDM,
they need to understand their condition, they should be
progressively involved in decision making initially with
their parents and, as they become more confident, they
should be involved in SDM with or without support
from their family. POs can play a major role in facilitat-
ing this process, for instance by: i) creating support
groups together with professional experts, as in the UK
example reported above; ii) promoting the development
of young patient advisory groups, and iii) structuring fo-
cused initiatives with the families as part of their main
organization’s activities.
Panel discussion This working group focused the dis-
cussion on the transition from childhood to adolescence
of young people with DMD, as a paradigm for the topic.
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The group acknowledged that enabling children with a
chronic condition to acquire proper skills in decision mak-
ing is indeed relevant for them to better handle their life
and become empowered adults. However, this process re-
quires actions at several levels, which involve physicians,
healthcare practitioners, parents, and caregivers. Four
areas of priority where formulated, namely: 1. Coaching
behavioral change; 2. Increase knowledge to enable SDM;
3. Increase role of society to enable participation; 4. Pro-
mote changes in healthcare services to meet the complex
health needs of this population of YP (Table 1B).
In particular, coaching and support of patients and their
parents and caregivers should be promoted, in order to
grow self-esteem and confidence in young people and to
help them understand the value of behavioral changes and
adopt healthy and constructive attitudes into adulthood.
SDM should facilitate the discussion on diagnosis, treat-
ment options, sexuality, family planning and life choices,
with psychological support offered at every stage.
Relevant material should be produced to address edu-
cational needs, involving POs and patients themselves in
this co-creation process that generates ambassadors for
spreading a cultural change. Financial support for transi-
tion programmes and patient advocacy groups should be
made available by national or international institutions.
It was also suggested that a specific workshop could
help to set the stage for these changes and delve deeper
into the conceptual changes required to enable a child
with an NMD to acquire the skills for SDM.
Topic 3: SDM in research that has major impact on daily
life
Introductory talk – health care research requires co-
creation Based on his personal experience as a patient
representative in the international research community
“Outcome Measures in Rheumatology” (OMERACT),
Maarten de Wit focused on the role of patient research
partners in different phases of health research. A patient
research partner is defined as a person with a relevant
condition who provides a patient perspective in the re-
search team as an equal collaborator at all stages of the
project. As a first example, effective methods for involv-
ing patient research partners in research agenda setting
were presented. In the UK the James Lind Alliance has
supported many POs to prioritize research topics from
the perspective of patients [41]. In The Netherlands the
Dialogue model was developed as a step-wise approach
to elicit research priorities of different stakeholders, and
achieve consensus through heterogeneous focus groups
that ensure that the voice of patients is heard [42].
A second example followed the strategy of engaging
patients as research partners in the development of a
PROM for Psoriatic Arthritis [19]. This case study
demonstrated that listening to patients is critical to cap-
ture all that is important from the perspective of the tar-
get population to include in a new QoL questionnaire. It
also showed that having patient research partners on the
research team guaranteed that the voice of patients was
not lost during the final stages of validation. Finally, hav-
ing different forms of patient and public involvent (PPI)
at different stages of the development process, increased
the content validity of the final instrument.
Crucial factors of success for the involvement of patient
research partners are to: a) involve patient representatives as
collaborative partners from the outset; b) ensure the com-
mitment of the research centres’ leaders; c) prepare early
career researchers to interact in a constructive way with pa-
tients through creating the environment for an SDM culture
and by facilitating collaborative partnerships [43].
Panel discussion This group considered that, for effect-
ive involvement in developing research relevant to their
daily life, patients need to have a good understanding of
the real therapeutic opportunities and of how their input
could contribute to healthcare improvement. Physicians
need to understand the added value of spending more
time in SDM, which will be more likely to improve treat-
ment compliance and lead to constructive contributions
to research. It was argued that, in general, patients are
not fully involved in discussions relating to their condi-
tion and the benefits and risks of a certain treatment.
Therefore, they are not ‘trained’ to contribute to building
knowledge on what is relevant to them. Moreover, care
options relevant for a patient may not be taken into ac-
count because they are not part of the standardized
methods to measure efficacy and, as such, maybe un-
familiar to the physician. Examples were given of the
challenge of managing patients who are unable to speak,
where care options are more tailored to the caregiver
than to the patient’s real needs. These considerations
highlighted the key role of SDM and led to an examin-
ation of what the challenges are for a positive and fruit-
ful interaction between patients and physicians (Table
1C). It was acknowledged that fruitful communication
has to be based on the understanding of the information
gaps and on positive interpersonal contacts, centering
the discussion more “with the patient” than “against the
disease” [44]. All agreed that a cultural shift is needed
for all stakeholders. Actions that may be perceived as ex-
ploratory in the beginning could become, if successful,
accepted and even necessary once they demonstrate
their key value for the main objective. It was noted that
a methodological evaluation of a successful SDM could
be useful to show benefits and encourage its implemen-
tation in areas where it is not yet applied.
Finally, the group concentrated on how to address those
limitations that impair development of research that really
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targets patients’ daily needs. Special calls or programs for
clinical studies on QoL, with patient involvement on study
design and development of proper PROMs, and dedicated
funding for patients involvement in research approaches
can better address this need and also pave the way for
broad applicability [45–47].
Session B - patient involvement in clinical research, trial
design and regulatory affairs
A rapid increase in innovation and emergence of new
healthcare technologies has the potential to reshape patient
care and disease; i.e. gene therapy aims to repair the direct
cause of genetic disease, by introducing genetic material
into cells to compensate for mutated or faulty genes. Treat-
ing a range of diseases that until now have been incurable
may become possible in the near future. In this developing
scenario, patients not only want to be informed, but also
request to be active players to influence the developments
according to their main needs, by promoting services and
contributing to research as ‘expert patients’.
This session investigated opportunities and challenges
of direct involvement of patients in medical research
[21]. On the one hand it was considered how SDM
might be applied in research by facilitating patients’ un-
derstanding of the implications of their participation for
instance in a trial, thus favoring compliance. On the
other hand, this session delved more in the participation
ladder, by exploring where, in research, the active role
and engagement of patients can make the difference.
Several examples were described by participants that
have been involved in research-related activities at differ-
ent levels, being members of Eurordis [48], of the Euro-
pean Patients’ Academy on Therapeutic Innovation
(Eupati) [49] or the European Patient Forum [50]. They
reported their experience of participation at different re-
search steps, from early stages of translational research,
up to the actual delivery of a therapy in the ‘real world’,
as well illustrated in the literature [7, 51, 52]. There was
common agreement that patients and POs can greatly
contribute to implement services to research such as
registries and biobanks, by not only donating their data
or samples, but also playing a role in the governance
with high level of power and control. Regarding the de-
sign and implementation of clinical trials, patients
should be listened to and involved from the very begin-
ning, to provide input regarding the definition of trial
outcomes and the design of informed consents tailored
on their real need of information, and to contribute to dis-
seminate the information regarding the trial and its results
within their community [53, 54]. The relevance of includ-
ing disease-specific patients in regulatory agencies’ or eth-
ics’ boards was also recognized, with several examples
shared by participants that are already engaged in these
top level initiatives. Although it was acknowledged that
patient representatives are already taking up roles in deci-
sion boards, it was pointed out that in some cases their in-
clusion reflects more a tokenistic approach, without
having the proper patient expertise at the decision table
[21].
Conclusions
A growing body of literature emphasizes the relevance
of PPI as a means to promote clinical research of great
impact for patients’ real needs. The necessity to involve
patients in a co-creation process for collaborative gener-
ation of knowledge is also urged by international re-
search consortia [55], industry [7, 56] and regulatory
authorities (EMA) [51]. However, translating the overall
concept into practice still presents several challenges,
experienced both by clinical researches and PPI contrib-
utors [57]. With this workshop, the ENMC wanted to
discuss with its key stakeholders where the neuromuscu-
lar community stands in terms of PPI and co-creation in
research, where the major gaps are and what approaches
could be taken to address them.
Participants witnessed, through several positive exam-
ples, that a strong relationship and constructive inter-
action has been established among all stakeholders in
recent years, especially for those disease groups where
therapeutic options are now becoming available. Several
PO representatives participate in international patient
advisory groups, such as Eurordis, Eupati, or the Euro-
pean Patient Forum, indicating awareness of the value of
the contribution they can bring to the community.
The workshop also delved into the hurdles and bottle-
necks that still exist, addressing QoL of patients and fam-
ilies in specific phases of their life (i.e. at diagnosis or at
transition from child to adulthood), or how consolidated
is PPI in NMD clinical research. Table 1 of this report
summarizes what aspects the participants identified as pri-
orities regarding the topics discussed, and provides prac-
tical examples of how POs/patient representatives and
professionals could address them. It has to be noted that,
on the one hand this list is not meant to be exhaustive of
all the hurdles that people living with a NMD condition
may experience, while, on the other hand the proposed
examples can be generalized and represent a useful
approach to be taken also for other rare diseases.
Overall, the group identified three main levels for pro-
activity (Table 2).
First of all, fostering good communication is funda-
mental to understand one another and set the ground-
work for fruitful interactions (the SDM and participation
ladder concepts were used as working models). Proactiv-
ity, training, and good understanding of the required
level of PPI are other key elements and everyone who
embraces this view should act as ambassador to make
real change.
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With this workshop, the ENMC offered the plat-
form to discuss the level of PPI for patients with
NMDs and with this report it creates a tool for all
stakeholders to help implement the cultural, educa-
tional and structural changes at the local level and
expand the group of engaged patients. PO representa-
tives were invited at the workshop to express their in-
dividual opinion and not to act officially on behalf of
their organization; however, their commitment to cre-
ate awareness by dissemination and outreach of the
workshop deliverables at their local level is expected.
Clinicians and other professionals attending the work-
shop also agreed on the conclusions. They suggested
to promote these changes in their own environment
and implement them in their activities related to re-
search, for instance by including patients in Executive
or Safety boards for a trial, and education, e.g. by
having patient representatives take part in the dissem-
ination of standards of care.
Finally, it was hoped that such cultural change is also
supported by structural and legal requirements, in order
to make PPI included in the plans and realistically devel-
oped. Although based on the experience of the strong
neuromuscular community, these conclusions do not
apply only to this specific field; they fit rather well
with the considerations recently reported by other ex-
perts [58].
Abbreviations
DMD: Duchenne muscular dystrophy; EHDN: European Huntington’s disease
network; ENMC: European neuromuscular centre; EUPATI: European Patients’
Academy on Therapeutic Innovation; HD: Huntington’s disease;
NMD: Neuromuscular disease; OMERACT: Outcome measures in
rheumatology; PO: Patient organization; PROM: Patient-reported outcome
measure; QoL: Quality of life; SDM: Shared Decision Making; SMA: Spinal
muscular atrophy; YP: Young Person
Acknowledgements
We are grateful to the Italian muscular dystrophy association UILDM (Unione
Lotta alla Distrofia Muscolare) for its support in the organisation of the
workshop.
Participants – ENMC workshop study group
Anna Ambrosini (Italy); Dimitrios Athanasiou (Greece); Nathalie Bere (United
Kingdom); Fabiola Bertinotti (Italy); Alexandra Breukel (The Netherlands);
Filippo Buccella (Italy); Nic Bungay (United Kingdom); Caroline Daly
(Switzerland); Mencía de Lemus (Spain); Maarten De Wit (The Netherlands);
Ettore Galluccio (Italy); Carsten Gamroth (Germany); Nathalie Goemans
(Belgium); Gábor Gömöri (Hungary); Mats Hansson (Sweden); François Lamy
(France); Erik Landfeldt (Sweden); Anne Lennox (United Kingdom); Hanns
Lochmüller (Germany); Hank Mansbach (USA); Elena Mazzone (Italy);
Ingeborg Meijer (The Netherlands); Alexandre Méjat (France); Anneke Mels
(The Netherlands); Lucia Monaco (Italy); George Padberg (The Netherlands);
Holly Peay (USA); Ros Quinlivan (United Kingdom); Jes Rahbek (Denmark);
Marco Rasconi (Italy); Michal Rataj (Poland); Françoise Salama (France); Valeria
Sansone (Italy); Ulrike Schara (Germany); Guus Schrijvers (The Netherlands);
Ellen Sterrenburg (The Netherlands); Aad Tibben (The Netherlands); Kimberly
Trant (USA); Baziel Van Engelen (The Netherlands); Arpad Von Moers
(Germany); Elizabeth Vroom (The Netherlands); Raffaella Willmann
(Switzerland); Annelies Zittersteijn (The Netherlands).
Authors’ contributions
AA, AB, HL, AM, IM, GP, ES, AT and RW organized the workshop. RQ, GS,
MdW contributed to the workshop as speakers and MR and VS as
discussants. AA and RW outlined the structure of the paper. AA wrote the
manuscript, with specific inputs by RQ, VS, MR and RW. All contributed with
critical reading and suggestions, read and approved the final manuscript.
Authors’ information
AA, IM, ES, AM, and RW are also PO representatives by the ENMC Executive
Committee, of which ES and RW act as Chair and Past-Chair, respectively. AB
is Managing Director of the ENMC, Baarn, the Netherlands. GP has been the
ENMC Research Director up to December 31st 2018.
Funding
This Workshop was made possible thanks to the financial support of the
European Neuromuscular Centre (ENMC) and ENMC main sponsors:
- Association Française contre les Myopathies (France)
- Deutsche Gesellschaft für Muskelkranke (Germany)
- Muscular Dystrophy Campaign (UK)
- Muskelsvindfonden (Denmark)
- Prinses Beatrix Spierfonds (The Netherlands)
- Schweizerische Stiftung für die Erforschung der Muskelkrankheiten
(Switzerland)
- Telethon Foundation (Italy)
- Spierziekten Nederland (The Netherlands)
and Associated members:
- Finnish Neuromuscular Association (Finland)
Support of Audentes Therapeutics of travel costs from non-ENMC member
countries is also acknowledged.
Availability of data and materials
Not applicable. The paper reports the outcomes of a workshop.
Ethics approval and consent to participate
Not applicable. The paper reports the outcomes of a workshop.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1Fondazione Telethon, Via Poerio 14, 20129 Milan, Italy. 2MRC Centre for
Neuromuscular Diseases, Institute of Neurology, Queen Square, London, UK.
3NEuroMuscular Omnicentre (NEMO), Neurorehabilitation Unit, University of
Milan, ASST Grande Ospedale Metropolitano Niguarda, Fondazione Serena
Onlus, Milan, Italy. 4Centre for Science and Technology Studies (CWTS),
Table 2 Key messages of the 235th ENMC workshop
Main levels for proactivity
• All stakeholders involved in shared decision making require education:
- People affected by a neuromuscular disorder- at any age
- Families, healthcare professionals and physicians, parents,
caregivers, regulators, industry
• A cultural change is needed and everyone has to act as
ambassador for:
- Respectful communication among all partners
- Independent contribution of all partners
- Societal acceptance and support
- Pro-active role of all stakeholders, including patients, caregivers
and parents
• Structural, process and legislation changes should be promoted by:
- Learning from models developed by other disease societies and
patient organizations
- Including disease-specific patient representatives in advisory
boards and ethics committees
- Including patient organizations and patient representatives in
every stage of clinical trials
- Setting dedicated funding by national and or international
institutions to support patient involvement in medical research
activities
Ambrosini et al. Orphanet Journal of Rare Diseases          (2019) 14:126 Page 10 of 12
University of Leiden, Leiden, The Netherlands. 5Spierziekten Nederland, Baarn,
the Netherlands. 6Centre for Human and Clinical Genetics, Leiden University
Medical Centre, Leiden, The Netherlands. 7Department of Medical
Humanities, Amsterdam University Medical Centre, Amsterdam, The
Netherlands. 8Prinses Beatrix Spierfonds, The Hague, The Netherlands.
9University of Lyon, University of Lyon1 Claude Bernard Lyon1, Institut
NeuroMyoGene, CNRS UMR5310, INSERM U1217, Lyon, France. 10European
Neuromuscular Centre, Baarn, The Netherlands. 11Polish Neuromuscular
Diseases Association (PTCHNM), Warszawa, Poland. 12Children’s Hospital of
Eastern Ontario Research Institute, University of Ottawa, Ottawa, Canada.
13Division of Neurology, Department of Medicine, The Ottawa Hospital,
Ottawa, Canada. 14Faculty of Medicine, Department of Neuropediatrics and
Muscle Disorders, Medical Center – University of Freiburg, Freiburg, Germany.
15Swiss Foundation for Research on Muscle Diseases, Cortaillod, Switzerland.
Received: 19 January 2019 Accepted: 21 May 2019
References
1. CO-CREATION-08-2016-2017. European Commission Funding and Tender
Opportunities Oct 14, 2015. https://ec.europa.eu/info/funding-tenders/
opportunities/portal/screen/opportunities/topic-details/co-creation-08-2016-
2017.
2. Elberse JE, Caron-Flinterman JF, Broerse JE. Patient-expert partnerships in
research: how to stimulate inclusion of patient perspectives. Health Expect.
2011;14:225–39.
3. Greenhalgh T, Jackson C, Shaw S, Janamian T. Achieving research impact
through co-creation in community-based health services. Literature review
and Case study. Milbank Q. 2016;94:392–429.
4. Carman KL, Workman TA. Engaging patients and consumers in research
evidence: applying the conceptual model of patient and family
engagement. Patient Educ Couns. 2017;100:25–9.
5. Mavris M, Le Cam Y. Involvement of patient organisations in research and
development of orphan drugs for rare diseases in europe. Mol Syndromol.
2012;3:237–43.
6. European Patient Forum Strategic plan 2014–2020. 2013; http://www.eu-
patient.eu/globalassets/library/strategic-planning/epf-strategic-plan-2014-
2020-final.pdf. Accessed 18 Jan 2019.
7. Geissler J, Ryll B, di Priolo SL, Uhlenhopp M. Improving patient involvement
in medicines Research and Development:: a practical roadmap. Ther Innov
Regul Sci. 2017;51:612–9.
8. Clayman ML, Bylund CL, Chewning B, Makoul G. The impact of patient
participation in health decisions within medical encounters. A systematic
review. Med Decis Mak. 2016;36:427–52.
9. ENMC website; https://www.enmc.org/home/. Accessed 18 Jan 2019.
10. Rudel R, Nigro G, Poortman Y. Ten years of ENMC--from a patients’ initiative
to a successful European research institution: the story of the European
neuromuscular Centre. Neuromuscul Disord. 2000;10:75–82.
11. van Engelen B, Zollinger D, Pohlschmidt M, Ambrosini A, Rahbek J. The
European NeuroMuscular Centre (ENMC): 20 years on. Neuromuscul Disord.
2013;23:375–6.
12. Makoul G, Clayman ML. An integrative model of shared decision making in
medical encounters. Patient Educ Couns. 2006;60:301–12.
13. Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, et
al. Shared decision making: a model for clinical practice. J Gen Intern Med.
2012;27:1361–7.
14. Elwyn G, Durand MA, Song J, Aarts J, Barr PJ, Berger Z, Cochran N, Frosch D,
Galasinski D, Gulbrandsen P, et al. A three-talk model for shared decision
making: multistage consultation process. BMJ. 2017;359:j4891.
15. Arnstein SR. Ladder of citizen participation. J Am Inst Plann. 1969;35:216–24.
16. Tritter JQ, McCallum A. The snakes and ladders of user involvement: moving
beyond Arnstein. Health Policy. 2006;76:156–68.
17. Legare F, Adekpedjou R, Stacey D, Turcotte S, Kryworuchko J, Graham ID, et
al. Interventions for increasing the use of shared decision making by
healthcare professionals. Cochrane Database Syst Rev. 2018;7:CD006732.
18. Abelson J, Warren ME, Forest PG. The future of public deliberation on
health issues. Hast Cent Rep. 2012;42:27–9.
19. de Wit MP, Kvien TK, Gossec L. Patient participation as an integral part of
patient-reported outcomes development ensures the representation of the
patient voice: a case study from the field of rheumatology. RMD Open.
2015;1:e000129.
20. Abma TA, Nierse CJ, Widdershoven GA. Patients as partners in responsive
research: methodological notions for collaborations in mixed research
teams. Qual Health Res. 2009;19:401–15.
21. Lochmüller H, Ambrosini A, van Engelen B, Hansson M, Tibben A, Breukel A,
et al. The position of neuromuscular patients in shared decision making.
Report from the 235th ENMC workshop: Milan, Italy, January 19-20, 2018. J
Neuromuscul Dis. 2019;6(1):161–72.
22. National Institute for Health Research, UK page; https://
patientsactiveinresearch.org.uk/faqs/is-there-a-difference-between-patient-
engagement-involvement-and-participation/. Accessed 18 Jan 2019.
23. Md W, Hajos T. Health-related quality of life. In: Springer, editor. Encyclopedia
of behavioral medicine. New York: Gellman M.D. Turner J.R; 2013.
24. European Huntington’s disease network (EHDN) website; http://www.ehdn.
org/. Accessed 18 Jan 2019.
25. MacLeod R, Tibben A, Frontali M, Evers-Kiebooms G, Jones A, Martinez-
Descales A, Roos RA, Editorial C. Working group ‘Genetic testing
Counselling’ of the European Huntington disease N. recommendations for
the predictive genetic test in Huntington's disease. Clin Genet. 2013;83:221–
31.
26. Craufurd D, MacLeod R, Frontali M, Quarrell O, Bijlsma EK, Davis M, et al.
Diagnostic genetic testing for Huntington's disease. Pract Neurol. 2015;15:
80–4.
27. Kwon JM, Abdel-Hamid HZ, Al-Zaidy SA, Mendell JR, Kennedy A, Kinnett K,
et al. Clinical follow-up for Duchenne Muscular Dystrophy newborn
screening: a proposal. Muscle Nerve. 2016;54:186–91.
28. Ross LF, Clarke AJ. A historical and current review of newborn screening for
neuromuscular disorders from around the world: lessons for the United
States. Pediatr Neurol. 2017;77:12–22.
29. Scoto M, Finkel R, Mercuri E, Muntoni F. Genetic therapies for inherited
neuromuscular disorders. Lancet Child Adolesc Health. 2018;2:600–9.
30. Birnkrant DJ, Bushby K, Bann CM, Apkon SD, Blackwell A, Brumbaugh D, et
al. Diagnosis and management of Duchenne muscular dystrophy, part 1:
diagnosis, and neuromuscular, rehabilitation, endocrine, and gastrointestinal
and nutritional management. Lancet Neurol. 2018;17:251–67.
31. Birnkrant DJ, Bushby K, Bann CM, Apkon SD, Blackwell A, et al. Diagnosis
and management of Duchenne muscular dystrophy, part 3: primary care,
emergency management, psychosocial care, and transitions of care across
the lifespan. Lancet Neurol. 2018;17:445–55.
32. Mercuri E, Finkel RS, Muntoni F, Wirth B, Montes J, Main M, et al. Diagnosis
and management of spinal muscular atrophy: part 1: recommendations for
diagnosis, rehabilitation, orthopedic and nutritional care. Neuromuscul
Disord. 2018;28:103–15.
33. Glascock J, Sampson J, Haidet-Phillips A, Connolly A, Darras B, Day J, et al.
Treatment algorithm for infants diagnosed with spinal Muscular atrophy
through newborn screening. J Neuromuscul Dis. 2018;5:145–58.
34. Rahbek J, Steffensen BF, Bushby K, de Groot IJ. 206th ENMC international
workshop: care for a novel group of patients - adults with Duchenne
muscular dystrophy Naarden, the Netherlands, 23-25 may 2014.
Neuromuscul Disord. 2015;25:727–38.
35. Van Ruiten HJ, Marini Bettolo C, Cheetham T, Eagle M, Lochmuller H, Straub
V, et al. Why are some patients with Duchenne muscular dystrophy dying
young: an analysis of causes of death in north East England. Eur J Paediatr
Neurol. 2016;20:904–9.
36. Paus T, Keshavan M, Giedd JN. Why do many psychiatric disorders emerge
during adolescence? Nat Rev Neurosci. 2008;9:947–57.
37. Lotstein DS, Seid M, Klingensmith G, Case D, Lawrence JM, Pihoker C, et al.
Transition from pediatric to adult care for youth diagnosed with type 1
diabetes in adolescence. Pediatrics. 2013;131:e1062–70.
38. Michaud PA, Suris JC, Viner R. The adolescent with a chronic condition. Part
II: healthcare provision. Arch Dis Child. 2004;89:943–9.
39. Szalda D, Pierce L, Hobbie W, Ginsberg JP, Brumley L, Wasik M, Li Y,
Schwartz LA. Engagement and experience with cancer-related follow-up
care among young adult survivors of childhood cancer after transfer to
adult care. J Cancer Surviv. 2016;10:342–50.
40. Muscular Dystrophy UK page; https://www.musculardystrophyuk.org/grants/
improving-care-for-adults-with-duchenne-muscular-dystrophy/. Accessed 18
Jan 2019.
41. James Lind Alliance Guidebook; http://www.jla.nihr.ac.uk/jla-guidebook/.
Accessed 18 Jan 2019.
42. Abma TA, Broerse JE. Patient participation as dialogue: setting research
agendas. Health Expect. 2010;13:160–73.
Ambrosini et al. Orphanet Journal of Rare Diseases          (2019) 14:126 Page 11 of 12
43. de Wit M, Beurskens A, Piskur B, Stoffers E, Moser A. Preparing researchers
for patient and public involvement in scientific research: development of a
hands-on learning approach through action research. Health Expect. 2018;
21:752–63.
44. Moultrie RR, Lewis MA, Paquin RS, Lucas A, Jarecki J, Peay HL. An evidence-
based, community-engaged approach to develop an interactive deliberation
tool for pediatric neuromuscular trials. J Genet Couns. 2018;27:416–25.
45. Messina S, Vita GL, Sframeli M, Mondello S, Mazzone E, D'Amico A, et al.
Health-related quality of life and functional changes in DMD: a 12-month
longitudinal cohort study. Neuromuscul Disord. 2016;26:189–96.
46. Klingels K, Mayhew AG, Mazzone ES, Duong T, Decostre V, Werlauff U, et al.
Development of a patient-reported outcome measure for upper limb
function in Duchenne muscular dystrophy: DMD upper limb PROM. Dev
Med Child Neurol. 2017;59:224–31.
47. Gagnon C, Heatwole C, Hebert LJ, Hogrel JY, Laberge L, Leone M, et al.
Report of the third outcome measures in myotonic dystrophy type 1
(OMMYD-3) international workshop Paris, France, June 8, 2015. J
Neuromuscul Dis. 2018;5:523–37.
48. Eurordis Activity Report 2017; https://www.eurordis.org/publication/
eurordis-activity-report-2017. Accessed 18 Jan 2019.
49. EUPATI website; https://www.eupati.eu. Accessed 18 Jan 2019.
50. European Patient Forum website; http://www.eu-patient.eu. Accessed 18
Jan, 2019.
51. Revised framework for interaction between the European Medicines Agency
and patients and consumers and their organisations 2014. https://www.
ema.europa.eu/documents/other/revised-framework-interaction-between-
european-medicines-agency-patients-consumers-their_en-1.pdf. Accessed
18 Jan 2019.
52. Sacristan JA, Aguaron A, Avendano-Sola C, Garrido P, Carrion J, Gutierrez A,
Kroes R, Flores A. Patient involvement in clinical research: why, when, and
how. Patient Prefer Adherence. 2016;10:631–40.
53. Briefing document: Antisense oligonucleotide-mediated exon skipping
therapy development for Duchenne muscular dystrophy (DMD), ed. April
2015; https://exonskipping.eu/wp-content/uploads/2015/04/Briefing-
Document-COST-and-SCOPE-DMD-EMA-meeting-April-2015-FINAL-VERSION.
pdf. Accessed 18 Jan 2019.
54. Briefing Document to the Clinical Trial Readiness in Spinal Muscular Atrophy
(SMA) SMA Europe, TREAT-NMD and European Medicines Agency meeting,
ed. 2016; https://www.ema.europa.eu/documents/other/briefing-document-
clinical-trial-readiness-spinal-muscular-atrophy-sma-sma-europe-treat-nmd-
european_en.pdf. Accessed 18 Jan 2019.
55. Austin CP, Cutillo CM, Lau LPL, Jonker AH, Rath A, Julkowska D, et al. Future
of rare diseases research 2017-2027: an IRDiRC perspective. Clin Transl Sci.
2018;11:21–7.
56. Stein S, Bogard E, Boice N, Fernandez V, Field T, Gilstrap A, et al. Principles
for interactions with biopharmaceutical companies: the development of
guidelines for patient advocacy organizations in the field of rare diseases.
Orphanet J Rare Dis. 2018;13:18.
57. Buck D, Gamble C, Dudley L, Preston J, Hanley B, Williamson PR, Young B,
Group EPA, Group EPA. From plans to actions in patient and public
involvement: qualitative study of documented plans and the accounts of
researchers and patients sampled from a cohort of clinical trials. BMJ Open.
2014;4:e006400.
58. Boaz A, Hanney S, Borst R, O'Shea A, Kok M. How to engage stakeholders in
research: design principles to support improvement. Health Res Policy Syst.
2018;16:60.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Ambrosini et al. Orphanet Journal of Rare Diseases          (2019) 14:126 Page 12 of 12
